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PROCESS TO PRODUCE OXAZOUDINONES 
Crom-ItoferciieetoRrfatedAppUcatt na 
TUb application daims the benefit of US provisional application Serial No. 
60/064,738 filed 7 Noveznber 1997, nnder 36 USC §119(eXi). 
6 MCKGIiQyW) QF THE WVgmQW 

Hie present invention is a process to prepare pharmacdogically active 
ozazolidinones and various intermediates used in the process. 

a, Pe^ffiptfon gf Art 
10 Various 5>acetamidometfayloxayx>1idinones are well known to those skilled in 

the art as pharmacologicany useful antibactericals. Various methods are well 
known to those skilled in the art for preparing these uselfiil therapeutic agents. 

US Patents 5.164,510, 5,182,403 and 5,226,665 disclose 6*- 
indolinylosazolidinones, 3-(6 -iodazdlyDQzazolidinones, 3-(fiised-ring 
15 sub8tituted)phenylo!zazo]idinone8 respectively useftil as antibacterial agents. 

US Patents 5,231,188 and 5,247,090 disdose various tricyclic [6.5.5] and 
[6.6.6]-fused ring ozazolidinones usefbl as antibacterial agents. 

International Publication WO9S/0910S discloses mono- and di-halo phenyl 
csazolidinone anti-bacterials which are usefbl as pharmaceutical agents for their 
20 anti-bacterial action. 

Prior art processes to make ozazolidinones involve condensation of an 
aromatic carbamate with a non-nitrogen caontaining three-carbon reagent to give an 
intemedlate OQcazoUdinone with a hydrosymethyl sub^ The 
hydrtoyl must then be rq»biced fay an acetamido group to give the pharmacologically 
25 acttve 5-aiyrtamldomethylmraznlidinones, Many variants of this essentially two-step 
process have been developed. 

US 4,160,029, 4,250^18, 4,476,136, 4,340,606 and 4,461,773 disdose the 
synthesis of S-hydrosymeihs^ozazoIidinones finom amines (R^NHX^, where is -H 
or p-toluenesulfonyl) and R^S^yciddi (C'B^-O-C'H-CH^-OH where the caibon 
30 atoms marked* are bonded together, cydized to form an epoxide). Ihe mixture of 
enantiomers produced hy tibis process (represented by the formula RrNH-Cl^ 
CHOH-CH2-OH} are s^arated by firactional crystallization of the mandelic add 
salts. The enantiomerically pure R-diol is then converted into th corresponding 5B- 
hydioaym^yl substituted oxazolidinones by condensation with diethjAcarbonate in 
35 flie presence of sodium methoadde. These 6Rphydro3grmeth]d substituted 
ozazolidinones must be aminated in a subseqpient step. 
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J. Med. Chenu. 32, 1673 (1989), Tetrahedron 45, 1323 (1989) and US Patent 
. 4,948,801 disclose a method of producing oxazolidinones which comprises reacting an 
isocyanate (R-NsCM)) with (R)-^cid^ bulgrrate in the presence of a catalytic 
amount of lithium bromide ^ tributylphosphine oxide complex to produce the 
5 corresponding 5R-butyryloxymethyl substituted oxazolidinone. The process is 

performed at 135-145^. The butyrate ester is then hydrolyzed in a subsequent step 
to give the corresponding 5R-hydroxymetfayl substituted oxazolidinone. The 6IU 
hydroxymethyl substituted oxazolidinone must then be aminated in a subsequent 
step. 

10 Abstracts of Papers, 206th National Meeting of the American CJhemical 

Society, (]hicago, IL, August, 1993; American Chemical Society: Washington* DC, 
1993; ORON 089; J. Med. Chem. 39, 673 (1996); J. Med. Chenu 39, 680 (1996); 
Intemational PubUcations WO93/09103, WO93/09103, WO96/07271 and 
W09S/2d384; PCT appUcations PCT/US96/12761 and PC7rAJS95/10992; Abslracte of 

15 Papers, 35th Intersdence Conference on Antimicrobial Agents and Chemotherapy, 
- San Frandsco, CIA, September, 1996; American Society for Aficrobiolc^ 
Washington, DC, 1995; Abstract No. F208; Abstracts of Papers, 36th Intersdence 
(Conference on Antimicrobial Agents and Chemotherapy, San Francisco, GA, 
September, 1995; American Society for Microbiology: Washington, DC, 1995; 

20 Abstract No. F^7; Abstracts of Papers, 36th Intersdence Conference on 

Antimicrobial Agents and Chemotherapy, San Frandsco, CA, September, 1995; 
American Sodety for lificrobiolc^. Washington, DC, 1995; Abstract No. F206; 
Abstracts <^ Papers, 36th Intersdence Conference on Antimicrobial Agents and 
Chemotherapy, San Frandsco, CA, S^tember, 1995; American Sodety for 

25 B£icrobioI(«y: Washington, DC, 1995; Abstract No. F227; 

disdose the reaction of a carbamate with n-butyUithiiui, lithium diisopropylamide 
or lithium hezamethyldisilazide at -78^ to -40^ followed hy ffyddyi butyrate at -78^ 
followed by warming to 20-25^ to produce 5R-hydroiqanethyl substituted 
Gxazolidinones where the ester is deaved during the reaction. The SB- 

30 * hydrcsQ^ethyl substituted oxazolidinones must then be aminat^ in a subsequent 
step. ^ 

Intemational Publication WO95/07271 disdoses the ammonolysis of 5Rr 
methj^sulfonyloaq^dhyl substituted oxazolidinones. 

US Patent 4,476,136 disdoses a method of transforming 5-hydro^rmethyi 

35 substituted oxazolidinones to the corresponding 5(S>-aminomethjd substituted 

OKazolidinones (VDO that involves treatment with methane sulfonyl chloride followed 
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by potassium phthalimid followed by hydrazine. 

J. MecL Chem., 32, 1673 (1989) and Tetrahedron 45, 1323 (1989) disclose a 
method for transforming 5-hydroxymethylsubstituted ozazolidinones into the 
corresponding 5S-acetamidomethyl substituted oxazolidinones that involves 
5 treatment with methanesulfonyl chloride or tosyl chloride, followed by sodium azide, 
followed by trimethylphosphite or platinum diozide^ydrogen, followed by acetic 
anhydride or acetyl chloride to give the desired 5(S)-acetamidomethyl substituted 
ozazolidinone. 

US provisional application Serial No. 60/016,499 discloses a process to 

10 prepare 5(S)-liydr0zymethyi substitued oxazolidinone intermediates which are useful 
in the preparation cS the pharmacologicaUy active 5(S)- 
acetamidometlq^oxazolidinoes. It fiither disdoses a process to convert the 5- 
hydrosymeth^ substitued oxazolidinone intermediates into 6-aminomethyl 
^ substitued oxazolidinone intermediates which can be ablated to produce tbe 

15 pbarmacologica]^ active 5(fiP-acetnmidomethyl substitued oxazolidinones. 

J. Med. C%em., 83, 2669 (1990) disdoses the condensation (tf an isoqranate 
with racende ^yctdjA azide to produce a racemic 5-azidometbyl-substituted 
oxazolidinone. Two subsequent steps are required to convert the rac^nie 
azidomeUij^-substituted oxazolidinone into racemic 5-acetamidomethyl-substituted 

20 oxazolidinone^ wfaidi has antibiotic activily. Ibe present inventi<m converts 

isocyanates into the (S)-enantiomer of aeetamidometbyl-substituted oxazolidinones 
which have greater antibiotic activity than the racemates, in one step. 

US patent 6,882,764 disdoses (coL 2, lines 14-34) that racraoic cxazolidinone- 
GHj-NH-Ae can be synthesized in one step by condmsation of a caxfoanute with 

26 racenuc ^iyddyl aoetamide "in the presence of a base" sudi as an amines "alkali 
metal l^fdroxide, an alkali metal alkoride, and the like", and that "it is preferred to 
cany out the reaction under heating • . • preferably at a t^perature between 90 C 
. and llO^C (coL 4, lines 44-66). Evidence indicates t^t under these conditions 
rearrangement to an undesired product occurs. The patent provides no yields or 

30 description of this process in the Examples. Indeed^ the EXAMPLES disdose not a 
one-step process but multi-^step routes that are known to those skilled in th art 
involving mesylation of a 6-hydrQiQfmeth^ substituted oxazolidinone followed by 
azide displacement^ hydrogenation and acetylation of the amin . In particular, see 
EXAMPLES 59-63. The present invention differs in that the contacting between the 

36 carbamate (DO and the epoxide (VmB) is performed under conditions that 
competing rearrangement to the undesired 8ide products is largely suppressed. 
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Tetrahedron Letters^ 37* 7937^ (1996) discloses a sequence for qmthesis of 
S-^yddylacetamide (R^ ■ -NHAe) and a process for condensation of a ari>amate 
' with LI equivalents of n-bu^ lithium (THF, -78^ foUowed by 2 equivalents of S* 
g^yddylaoetamide to give the corresponding SS-aoetamidometfayl-substitttted 
5 oxazolidinone. Hie present invention diffws in that the contacting between the 
carbamate (DO and S-^ydidylacetamide is performed in the presence of lithium 
alkoxide bases or the caxbsmate (DO is contacted with the S-chlorohydiin acetamide 
(VmA) or S-chloroacetate acetamide (VmC) or an isocyanate CXIV) is contacted with 
the S-chlorohydrin acetamide (VmA). 
10 US patent 3,664,298 discloses the qmthesis of 6-alkosymethyl-3-ar3^* 

substituted osazolidinones by soditmi ethoodde induced cydization of 
dilorocazfaamates. The present invmition differs in that flie substituent at the 5- 
podtion is apylamino. 

16 Disdosed is an (S>secondaiy alcohol of formula (VmA), an (S>'epaadde of 

formula (VmB), an (S)-e8ter of formula (VniO» an (S)-protected alcohol of tiie 
' formula (IVA), an (SVphthalimide alcohd of formula (IVO, an (S)-ph1halimide 
epoxide of formula (IVD), an (S>-imine of glydid^^amine of formula (IVB)| an (S>- 
intermediate of formula (XV) and an (S)-OKazolidinone phthalamide intermediate of 

20 formula (XVI). 

Also disdosed is a process for the preparation of a (S)-3-cail>on amino alcohd 
of the formula (V) which comprises (1) contacting a non^nitrogen adduct of formula 
(D with aqueous ammonia (ID in the presence of an (S)-protected-epoadde of formula 
(HI) and (2) contacting the reaction mixture of step (1) with add. 

26 Furtiier disdosed is a process for the preparation of an (l^-3-carbon amino 

dcohol of the formula (V) which comprises (1) contacting a phthalimide of formula 
(VI) with an (S)-protected-epoxide of formula (III) in the presence of potassium 
phthalamide in DMP or DMAC to give an (S)-phtha]imide alcohol of formnla (IVQ 
and (2) contacting the product of step (1) with aqueous add 

30 Additionally disdosed is a process fiaar the preparation of a secondaiy alcohd 

aitbe formula (VIQA) wfaidi comprises (1) contacting an (S)-3-carbon amino 
alcohol of the formula (V) with an acylBting agent and a tri(aIlQd)amine. 

Disdosed is a process for tiie production of an (S>oxazolidinone-C^-NH-GO- 
R]l of formtda (X) wfaidi comprises (1) contacting a carbamate of formula (IX) with 

35 an oxygenated amino reagent sdected from the group consisting of an (S)-secondary 
dcohol of tfa fonnula (VIQA), an (S)-epoxide of llie formula (VniB) or an (S)-e8ter 
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of the formula (VmC) in the presenoe of a lithium cation and a base whose 
cox\jugate add has a pK^ <tf greater than about 8. 

Also disclosed is a process for the production of an (S)-oamzolidinone-CH2-NH* 
CXX-R}^ of formula (X) whidi comprises (1) contacting a carbamate of formula (DO 
5 with a phthalimide alcohol of the formula (JVC) or a phthalimide epoxide of the 
formula (IVD), in the presence of a lithium cation and a base whose cozyugate add 
has a pK^ of greater than about 8, (2) contacting the product of step (1) with 
aqueous add, (3) contacting the reaction mixture of step (2) with an add anhydride 
of the formula 0(C0-Ri^)2 or an add halide of the formula R^CO-X^ and a 

10 tri(all^)amine where allQrl is C^-C^. 

Further disdosed is a process for the production of an (S>R^^-RINGr-CH2* 
NH-CO-R|| of the formula (X) whidi comprises (1) contacting a caxbamate of the 
f<ninula (IX) with a compound selected ftom the group consisting of a (S)*protected 
alcohol of the formula dVA) or a (S>-3-carbon protected epoxide of the formula (IVB) 

15 in the presence of a lithium cation and a base whose cosifugate add has a pK^ of 
greater than about 8 to produce a (S>-pratected oauisolidinone of Hie formula (XII), 
(2) contacting the reaction mixture of step (1) with aqueous add to produce an (S)- 
oxazolidinone free amine of the formula (Xm) and (3) contacting the product of step 
(2) with an aq^lating agent selected from the group consisting of an add anhydrid 

20 of the formula 0«X>-II](f)2 w an add halide of the formula Bif^O-X^ and where 
is as deiBned above and a tri(alkyl)am]ne wli^re alkyi is C ^-Cg where is as 
defined above. 

Additionally disdosed is a process for the production of an (S)-R^-RIN(a^ 
CH^NH-OO-R^ of the formula (X) wfaidi comprises (1) contacting a caxbamate of 

26 the formula (DQ in the presence of a lithium cation and a base whose coigugate add 
has a pK^ of greater than about 8 to produce an (S)-osa2olidinone free amine of the 
formula CXSH), and (2) acylatSng the (S>-CExazoIidinone free amine (XHD with an 
acylating agent selected frt>m the group consisting of an add anhydride of the 
formula (XCX)-R^)2 or an acid halide of the formula R^^^JO-X^ and a tri(alkyl)amin 

30 where aOyi is C^-Cg. 

nigTAn.ign nES(}RiPnoN OF the invention 
The present invention indudes both novel intermediates and processes us^ul 
in the production of commerdally valuable oxazolidinone antibiotics (X One of the 
novel processes is set forth in CHART D and is the reaction of a.carbamate (IX) with 
35 either a (^secondary alcohol (VmA) or (S)-epoxide (VUIB) or (l^-ester (VmC) to 
produce the corresponding pharmacologically active (S)-ozazdidinone-<}^-CO-Rj 
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(X). A second process to produce the pharmacologically active (S)-c(zazolidinQne- 
CH2-GO-RJ (X) is set forth in CHART H and involves reaction of an iso^nate QOV) 
^th a (Sy-secondazy alcohol (VDIA) to give the (S)-intermediate QCV) which is then 
' readily transformed to the corresponding pharmacologically active (S)-ozazolidinone- 
5 CH2-GO-R1 GO. 

The three carbon nitrogen containing firagments (S)-8econdazy alcohol (VIHA}, 
(S)-epoKide (VmB) and (S)-ester (VmC) can be produced in two d^^ This 
fragment produces the two adjacent carbon atoms of the oxazolidinone ring, the 
methylene carbon atom attached thereto as well as the nitrogen atom attached to 

10 the metl^ene group. Ihese three carbon nitrogen containing fragments (S)- 
secondary alcohol (VHIA), (S)-epoxide (VmB) and (S)-e8ter (VmC) are produced 
according to the processes of CHART C. 

CHART A discloses a process to prepare the (S)-8-caibon amino alcohol (V) 
from the (S)-X2-epoadde (IH) using a non-nitrogen containing adduet CO and 

16 ammonia (ID as the source of nitrogen. In the (S)-3^poadde (in)» and other 
compounda of this invention # indicates that the atoms marked with a (*) are 
Inmded to eadi other resulting in the framation of a ring (epoxide^ For the (S^X^* 
' epoxides (HI) it is preferred that 1^ be -CL The (S)*^-epoadde8 dD) are either 
known to those skilled in the art or can readily be prepared from compounds known 

20 to those skilled in the art by methods known to those skilled in the art For the 
non-nitrogen containing adduct (D it is preferred that is it is more preferred 
that Xg is Ihe reaction of the non-nitrogen adduct G)* ammonia (JO and the (S)- 
X^-epoxide (JIO is performed as set forth in EXAMPLES 1 and 14« It should be 
noted that if one starts with exiantiomerically pure (S>0C2-epoxide (JIO that one then 

25 obtains enantiomericany pure (3>-protected alcohol (IVi^^ The absolute 

configuration of the carbon atom in the pharmaooloi^calty useM (S)-o(xazolidinone- 
CH2-CO-R1 (X) product is "S" and therefore it is preferable to begin with 
enantiomerically pure (S)-X2-epoxide (lU) and obtain enantiomerically pure (S)* 
protected alcohol (IVA), see CHART A. In the CHARTS and CLAIMS the 

30 suprascripted as -C%Xb)- denotes tfae^eqnnetric carbon atom has Hie 
appropriate enantiomeric configuration iS!h such that when this carbon atom 
becomes part of the (S)-oxazo]idinone-CH2-CO-R^ CX)» it is the anrect enantiomer. 
If one begins any of the chemical sequences of the processes of the present invention 
with an optically impure (racemic) form ratiier than an enantiomerically pure form, 

35 it is apparent to on skiDed in the art that the products obtained will be the 
corresprading optical^ impure (rac^nic) forms* 
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The (SVprotected alcohol (IVA) is then contacted with an add to form the 
corresponding (S)-3-carbon amin alcohol (V). Neither the nature, strength nor 



It is immaterial whether the add is oxganic or inorganic* The (S)-3-carfoon amino 
5 alcohol becomes the cation and the nonproton portion of the add is the anion. For 
example if the mixture is adfied with sulfuric add the (S)-3-carbon amino alcohol 
(V) is obtained as the sulfate salt The nature of the anion is not important. 

CHART B disdoses a way to prepare the desired (S)-3-carbon amino alcohol 
(V) from the same (S)*X2-epoxide (111) but using a nitrogen containing adduct (VI). 

10 In this situation, no ammonia (ID is needed. In the final step of the process, where 
the product of step one is contacted with aqueous add, it is preferred that the add 
be hydrochloric, hydrobromic, hydroiodic, sulfuric or p-tduenesulfonic add. 

CHART C disdoses ihe process to convert the (S)-3-caibon amino alcohol (V) 
to the corresponding (S)-secondary alcohol (VmA), (S)-epozide (VmB) or (S)-ester 

15 (VmC) and the converdon of the (S)-seconday alcohol (VmA) to the corresponding 
(S)-epQ9dde CVmB) and (S)-est6r (VmC) respective^. To convert the (S)-3-carbon 
amino alcohol (V) to the corresponding (S)-secondary alcohol (VHIA) the 3«carbon 
amino alcohol (5) is reacted with an appropriate aq^ting reagent such as an apyl 
halide or acyl anhydride under aqdation reaction conditions well known to those 

20 skilled in the art, see EXAMPLE 2. It is preferred that the aqrlating reagent be 
selected from the group consisting of an add anhydride of the formula 0(CO-R{^)2 
where Rj^ is eSkyl or an add halide of the formula Rif<X)-X^ ^ere is -CI 

or -Br and a tri(alk3d)amine where alkyl is C^-C^. It is more preferred that is 
sBsyl and X4 is -6L ft is more preferred that the acgdating reagent be the acyl 

25 anhydride and it is preferred that the acyl anhydride be acetic anhydride. 

Alternatively, the (S)-eporide (VIIIB) can be obtained by reaction of the (S)- 
ester (VinC) with bases sudi as sodium methoxide or potassium 
carbonate/methanoL Also the (S>3-carbon amino alcohol (V) can be transformed to 
the corresponding (S)-ester (VmO by reaction with acetic anhydride in pyridine, see 

30 , EXAMPLE 3. The (S)-eposide (VmB) can be produced from the corresponding (S)- 
secondaiy alcohol (VmA) by reaction with potassium ^butoxide in THF at -20^, see 
EXAMPLE IL Further the (S)*secondax7 alcohol (VniA) can be transfonned to the 
corresponding (S)-ester (VmC) by reaction with the acylating reagents discussed 
above. For the (S>^ster (VinC), it is preferred that R^j is -C(M3^. 

35 CHART D disdoses the process of reacting a carbamate of the formula 



R^*NH-C0-0-CH2-Xj (DO with dther the (S)-secondaiy alcohol (VmA), the (S)- 



amount of the add is criticaL It is preferred that the add have a pK^ less than 4. 
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epoxide (VmB) or (S)-e8ter (VmC) to produce the oorreaponding (S)-oxazolidi]ione- 
CH2-G0-R]^ (X). The carbamates (IX) are known to those skilled in the art or can be 
readily prepared from known compounds by methods known to those skilled in the 
art It is prefemred that X| is -H. is phenyl substituted with one -F and one 
5 substituted amino group. Substituted amino groups include 4«(benQrloxycarboD]^l- 
piperazinyl, 4-morpholinyl and 4-hydrozyacetylpiperazinyL It is preferred that 
. is 3-fluoro-4-[4-(benzylo3cycaxbon]^)*l*piperazinyl]plienyl or 3-fluoro-4-(4- 
morphdinyDphenyl. The carbamate (DO and the three carbon unit (VIIIA, Vmb or 
YJIIQ is reacted by contacting the zeactants with a base. The nature of which is 
10 not critical so long as it is strong enou|^ to deprotonate the carbamate (IX). 

Operable bases are those whose coiqugate add has a pK^ of greater than about 8. 
Fteferred bases include compounds selected from the group consisting o£ 
alkozy compounds of one thru seven carbon atoms, 
carbonate, 

15 mefliyl, sec-buts^ and Phix^ carbanions, 

tri(alkyl)amines where Hie alkyl group is from 1 thru 4 carbon atoms, 

coi\fugate base of the carbamate (IDt 

DBU, 

DSN, 

20 N-metfa^-piperidine, 
N-methjd morpholinei 
. 2,2,2-trichloroethozide and 

GI3C-CH2-O*; most preferred bases are where the base is alkozy of four or 
five carbon atoms. It is preferred that the four and five carbon aloohd bases be 
25 arnylate or f-butoxide. Sodium or potassium baaes in combination with a lithium 
salt (such as-litbium chloride or litMum bromide) can be used forming the lithium 
cation and base m site. Tbe nature of tbe solvent is not criticaL Operable sdvmts 
include cgrdic ethers such as THF, amides sudi as DMF and DMAC, amines such as 
trietiiylamine, aoetonitrile, and alcohols such as t-^emyl alcolud and ^-butgd alcohid. 
30 The dioice of solvent deprads on the solubiMty of the carbamate (EQ and the three 
carbon unit (VIIIA, Vmb or VmG) as is known to those skilled in the art 

CHART E disdoses the reaction of the carbamate (IX) with either the (S)- 
phthaHmid alcdiol (IVCd or the (S)-phthalimide qxndd (IVD) to produce the (S)- 
riiig.phthalimide (XD yddch is then converted to the corresponding (8)- 
35 * O3ca2olidinone-CH2-NH-(X>-R{f (X) product ^dixcfa has pharmaceutical utOtfy. 

CHABT F disdoses the reaction of the carbamate (IX) with either ($)- 
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protected alcohol (IVA) or (SVimine of glydidsflamine (IVB) to produce the 
corresponding (S>oxa2olidinone protected compound (XU) which is then transformed 
to the (S>oxazolidinon free amine CXm) whidi is then aqylated as discussed above 
• to produce the (S)-oxazoUdinone-GH2-NH-CO>% (X) product which has 
5 pharmaceutical utililgr. Tliese processes are the same as those for CHARTS D and E 
or are well known to those skilled in the art 

CHART G discloses the reaction of the caihamate (IX) directly with the 
(S)-3-carbon amino alcohol (V) to give the (S)-0Ka2didinone free amine (XXH) which 
is then acylated to give the (S)-osazolidinone-CH^-NH-00-R^ (X). These processes 
10 are preformed in the same manner as previously disclosed. 

CHART H discloses the reaction of teh isogmate GOV) with (S)-8eoondaxy 
alcohol. (VmA) to give the (S)-intennediate (XV) which is then transformed to the 
(S)-0Kazolidinone-GI^*NH-CO-Ri4 (X)> see EXAMPLES 6* 8 and 9. 

CHART I discloses a reaction analogous to that of CHART E. Whereas th 
15 process of CHART E used a caxbamate (DO, the process of CHART I uses an 
isoqmate(XIV). 

The (S)-oxazolidinone-CH2-CC>«amines (X) are known to be usefrd as 
' antibiotic pharmaceuticals. 

DEFINITIONS AND CONVEKPnONS 
20 The definitions and esplanations below are for the terms as used throu^^out 

fMfl entire document induding both the specification and the claims. 

L CONVENTIONS FOR FORMULAa AND DEgMlT IONS OF VASIASLBR 
The chemical formulas representing various compounds or molecular fragme- 
nts in the specification and claims may contain variable substitttenta in addition to 
2S expressly defined structural feature& Tliese variable substituents are identified by 
a letter or a letter followed by a ntunerical subscript^ for example^ "Zj^* or "R|" where 
"i* is an integer. These variable substituents are either monovalent or bivalent^ that 
is, they represent a group attached to the formula by one or two chemical bonds. 
For example, a group would represent a bivalent variable if attached to the 
30 formula CHg-C(-Z j)IL Groups Rj and R| would represent monovalent variable 
substituentsif attached to the formula CH3'<3]2*C(R|XI^> When chemical 
formulas are drawn in a linear fashion, sudi as those above^ variable substituents 
contained in parentheses are bonded to the atom immediately to the left of the 
variable substituwt enclosed in parenthesis. Whm, two or more consecutive 
35 variable substituents are enclosed in parentheses; each of the consecutive variabl 
substitu nts is bonded to the immediately preceding atom to the left which is not 
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enclosed in parentheses. Thus, in the formula above, both S| and R| are bonded to 
the preceding carbon atom. Also, for any molecule with an established aystem of 
carbon atom numbering, such as steroids, these carbon atoms are designated as Cj, 
where "i" is the int^er corresponding to the carbon atom number. For example, Cg 
5 represents the 6 position or carbon atom number in the steroid nucleus as tradition- 
ally designated by those skilled in the art of steroid chemistry. likewise the twm 
"Rg" represents a variable substituent (either monovalent or bivalent) at the Cg 
positioiL 

Chemical formulas or portions thereof drawn in a linear fashion represent 

10 atoms in a linear chain. The qrmbol in general represents a bond between two 
atoms in the chaiiL Thus CH3-0<9i2-GH(Ri)-CI^ represents a 2-subs<it^ 
methooq^ropane compound. In a similar fashion, the aymbdl *s" represents a d uble 
bond, e.g., COjsGCRiMMTHg, and the symbA V represents a triple bond, ag., 
HC^C-CH(Rj)-CI^-GH3. Carbonyl groups are represented in either erne of two 

16 ways: -GO- or -G(80K with the former being preferred for simplidfy. 

Chemical formulas of <7dic (ring) compounds <»: molecular fragments can be 
represented in a linear fashion. Thos, the compound 4-diloro-2-m^ih3^pyridin can 
be represented in linear fashion by N*sC(GE^)-CH;8CCl-CHsC^H with the 
convention that the atoms marked with an asterisk (#) are bonded to each other 

20 resolting in the formation of a ring. likewise, the cyclic molecular fragment^ 4- 
(ethyD-l-piperadnyl can be represented by -N'-(GB^)2-N(C2E%)-G^f<:i'^ 

A rigid cyetic (rin^ structure for any compounds herein defines an orientation 
with req>ect to the plane of the ring for substituents attadied taeach carbon atom of 
- the rigid cyclic compound. For saturated compounds which have two substituents 

26 attadied to a carbon atom which is part of a cydie flystem, -0(X;|X^)* the two sub- 
stituents may be in tither an.axial or equatmal position relative to the ring and 
may change between azial/equatoriaL Howev^ , fhe position of the two substituents 
relative to the ring and each other remains fixed. While either substituait at times 
may lie in the plane of the ring (equatorial) raOier than above or below the plane 

30 . (axial), one substituent is always above the other. In chraoical structural formulas 

0 

depicting sudi compounds, a substituent ^) wfaidi is "below" another substituent 
(X2) will be identified as being in the alpha (a) configuration and is identified by a 
broken, dashed or dotted line attachment to the carbon atom, Le., by the symbol - 
•" or ",».". The corresponding substitaent attached 'above* (X^) the other (X^) is 
35 identified as being in the beta (B) configuration and is indicated by an unbrokra lin 
attachment to til carbon atom. 
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When a variable substituent is bivalenti the valences may be taken together 
or separately r both in the definition of the variable. For example* a variable R| 
attadied to a carbon atom as -C(8R|>- might be bivalent and be defined as 03D0 or 
keto (thus forming a carbonyl group (-CO-) or as two separately attached monovalent 
5 variable substituents a-R|.j and B*R|.^ When a bivalent variable, R|» is defined to 
consist of two monovalent variable substituents, the convention used to defin the 
bivalent variable is of the form "a-B|.j:B-R|.]^*' or some variant thereofl In such a 
case both a-R|.j and fi-Sf^i^ are attached to the carbon atom to give -0(a-R|.jX6-R|.}^)- 
• For example, when the bivalent variable Rq, -GCsRg). is defined to consist of two 
10 . monovalent variable substituents, the two monovalent variable substituents are a* 

, etc. likewise for the bivalent variable -0(sR]^^)., two monovalent variable 
substituents are <x-R]j^i:fi-Ru^2* ^ substituent for vdiich separate a and fi 
orientations do not eorist (e.g: due to the presence <tf a carbon carbon double bond in 

15 the ring), and for a substiturat bonded to a carbon atom which is not part of a ring 
the above convration is stfll used, but the a and fl designations are omitted. 

Just as a bivalent variable may be defined as two separate monovalrat 
variable substituents, two separate monovalent variable substiturats may be defined 
to be taken together to form a bivalent variable. For example, in the formula 

20 -C2CRi)H-C2(Rj)H- (C^ and C2 define arbitrarily a first and second carbon atom, 
respectively) R| and R| may be defined to be taken together to form (1) a second 
bond between C^^ and G2 or (2) a bivalent group such as oxa (-0-) and the fiarmula 
thereby describes an epoxide. When It| and R| are taken together to form a mora 
• complex ratity, such as the group -X-Y-, then the orientation of the entity is such 

25 that C J in the above formula is bonded to X and G2 ia bonded to T. Tlius, bj 
convention the designation R| and R| are taken together to form -(SLg-GBjfO* 
CO- ..." means a lactone in which the carbonyl is bonded to €2* However, when 
designated R| and R| are taken together to form •CO-0-CH2*CH2-the convention 
means a lactone in which the carbonyl is bonded to C 

30 The carbon atom content of variable substituents is indicated in one of two 

ways. The first method uses a prefix to the eutire name of tiie variable such as "Cj^- 
C4", where both "1" and "4" are integers representiiig the wmlmiim and wn«rgi«ittn 
number of carbon atoms in the variable. The prefix is separated from the variabl 
by a space. For exan^le^ "^l'^4 ^1^" represents alkjd of 1 through 4 carbon 

35 atoms, (including isomeric finrms thereof unless an eapress indication to the contrary 
is given). Wh never this sin^e prefix is given, the prefix indicates the entire carbon 
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atom content of the variable being defined. Thus C2-C4 alkozycarfoonyl describes a 
group CH3-(CH2)||-0-CO- where n is zero, one or two. By the second method th 
carbon atom content of only each portion of the definition is indicated separately by 
enclosing the "C|-Cj" designation in parentheses and placing it immediately (no 
5 intervening space) before the portion of the definition being defined. By this 

optional convention (C]^*C3)alko2Qrcaibonyl has the same meaning as C2-C4 alkozy- 
cari^onjd because the "C j^-C3" refers only to the carbon atom content of the alkozy 
group. Similarly while both C2*Cg alkoxyallQ^ and (C^*C3)a]kosy(G^-C3)allQrl define 
alkosyalkyl groups containing from 2 to 6 carbon atoms, the two definitions differ 
10 since the former definition allows either the alkoxy or alkyl portion alone to contain 
4 or 5 caibon atoms while the latter definition limits either of these groups to 3 
carbon atoms. 

When the claims contain a fairly complex (qyclic) substituent, at the end of 
the phrase naming^designating that particular substitu^t will be a notation in 
16 (parentheses) which will corresi>ond to the same name^designation in one of the 

CHARTS which will also set forth the chemical structural formula of that particular 
substituent. 

H DEFINITIONS 
All temperatures are in degrees (Centigrade. 
20 TLC refers to thin4ayer chromafa^fraphy. 

HPLC refers to high pressure liquid chromatography. 
THP refers to tetrahydrofuran. 

* indicates that the carbon atom is an enantiomeric cartx>n in the (S) 
configuration. 

25 # indicates that the atoms marked with a (') are bonded to each other 

resulting in the formation of a ring, 

RING is defined in CTHABT J as the oxazolidinone ring, a.2,6-disubstituted- 
Qxazolidinone. 

DMF refers to dimethylforznamide. 
30 DMAC refers to dimethylacetamide 

Chromat(^raphy (coliunn and flash^chromatpgraphy) refers to 
purification/separation of compounds expressed as (support^ eluent). It is understood 
that the appropriate firactions are pooled and concentrated to give the desired 
compound(s). 
35 St refers to infirared spectroscopy. 

CMR refers to C-13 magnetic resonance spectroscopy, ch^nical shifts are 
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reported in ppm (8) downfield firom TMS. 

NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical 
shifts are reported in ppm (8) d wnfield from tetram thylsilane. 

TMS refers to trimethylsil]^ 
5 - refers to phen]4 (CgHg). 

[a]])^ refers to the an^e of rotation of plane polarized light (specific optical 
rotation) ait 25'' with the sodium D line (589A). 

MS refers to mass spectrometry expressed as m/e, m/z or mass/charge imit. 
[M -I- refers to the positive ion of a parent plus a hydrogen atom. EI refers to 
10 electron impact CI refers to chemical ionization. FAB refers to fast atom 
bombardment 

Fharmaceutically acceptable refers to those properties and/or substances 
which are acceptable to the patient from a pharmacological/toxicological point of 
view and to ^e manufacturing pharmaceutical chemist from a physical/chemical 
IS point of view r^peo^ding composition, formulation, stabilily, patient acceptance and 
bioavailabiUly. 

When solvent pairs are used, the ratios of solvents used are volume^olume 

(v/v). 

When the solubility of a solid in a solvent is used the ratio of the solid to th 
20 solvent is wd^tArdume (wtA^X 

EXAMPLES 

Without fiirther elaboration, it is believed that one skilled in the art <^n ^ 
using the preceding description, practice the present invention to its fullest extent 
The f(dlowing detailed examples describe how to prepare the various compounds 
26 and/or perform tbe various processes of the invention and are to be construed as 
merely illustrative, and not limitations a(thB preceding disdosure in any way 
whatsoever. Those skilled in the art will prompt^ recognize appropriate variations 
from the procedures both as to reactants and as to reaction conditions and 
techniques. 

30 PREPARATION 1 3-FIuoro-4-morpholin3daniline 

3,4*Difluoronitrobenzene (25.196 g, 158.38 mmol) is added to a mixture of 
morpholine (60.0 ml, 688 mmol, 4.34 eq) in THP (30 ml) at -14^ The mixture is 
permitted to warm to 10^ th^ maintained at 10-13"* for 1 hr. A mixture of dtzic 
add monohydrate (75 g, 357 mmol, 2.25 eq) in water (365 ml) is added with 

35 concomitant exotherm to 28^. The phases are separated and th aqueous phase is 
washed with toluene (95 ml)« Tlie organic phase is washed with water (315 ml) and 
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conoeatrated under reduced pressure. Toluene (46 ml) and methanol (60 ml) are . 
added fdlowed by palladium on Caibon (5% 50% water wet, 3.1603 g, 0.7426 mmbl, 
0.00469 eq) and fte mixture sealed in a Parr shaker. Hydrogen pressure (40 psi) is 
applied and maintained while agitating for 42 nun. The catalyst is Qien removed by 

5 filtration under reduced pressure and washed with toluene (60 ml). Heptane (150 
ml) is added to the filtrate and the resultant slurry concentrated under reduced 
pressure. Heptane (300 ml) is added and the precipitate collected by filtration under 
reduced pressure and washed with heptane and dried to give the title compound, 
HPLC (stationary phase is 4.6 z 250 mm zorbaz RX &8 column; mobile phase is 

10 ' acetonitrile (650 ml), triet3](^amine (1.85 ml) and acetic add (L30 ml) and watu* of 
sufficient amount to make 1,000 m^ flow rate » 3.0 mVmin; UV detection at 254 nm) 
BT » 1.08 min, > 99.8 area); NMR (Fyridine-Dg) 2.95-2.98, 3.80-3.83, 5.38, 6.68, 6.78 
and 6.90 S; OMR (I^din^Dg) 52.43, 67.33, 103.31, 110.63, 121.29, 130.80, 146.23 
and 167.72 8. 

15 PBEPARAnON 2 N-^aibomeiha8y-^fluoro-4-morphdixQ^aniline (DO 

3,4-Difluoronitrobenzene (PREPARATION 1, 24.967 g, 156.94 mmol) is added 
to a mixture of morpholine (60.0 ml, 688 mmol, 4.38 eq) in THF (30 ml) at -6^ Th 
mixture is permitted to warm to 10^ over 2 hrs then maintained at 10^ for 1/2 hr. A 
mixture of citric add monohydrate (75 g, 367 mmol« 2.27 eq) in water (365 ml) is 

20 added with concomitant exotherm to 28''. Hie phases are separated and the aqueous 
washed with toluene (95 ml). The organic phases are washed with water (316 ml), 
the aqueous back wash extracted with toluene (95 ml) and concentrated imder 
reduced pressure. Toluene (76 ml) and methanol (60 ml) are added followed by 
* palladium on carbon (5%, 50% water wet, 3.1370 g, 0.7371 mmol, 0.00470 eq) and 

25 the mixture sealed in a Parr shaker. I^ydn^en pressure (40 PSD is applied and 
maintained wiale agitating for 4.5 hrs. The catalyst is then removed by filtration 
under reduced pressure and washed with toluene (100 ml). The mixture is cooled to 
2f* and a mixture of aqueous potassium carbonate (47%^ 17.1 ml, 85 mmol, 0.54 eq) 
and water (150 ml) is added. Methyl chloroformate (16.4 ml, 212 mmol, 1.35 eq) is 

30 then added while maintaining the temperatore at about 3-3.5^ Tlie resultant slurry 
is permitted to warm to 20-25^ and stirre<f 17 hrs. The mixture is warmed to 75^ to 
give a solution, then cooled to 46^, heptane (333 ml) added, then the mixture cooled 
to O^t the precipitate collected by filtration with reduced pressure, washed with 
heptane (100 ml cooled to 5^ then water (230 ml cooled to 5^ and dried to give th 

35 title compound, TLC (silica gel; methanol/methj^ne chloride, 5/95) Rf =s 0.74 (on 
spot); NMR iCDCl^ 3.03, 3.76, 3.86, 6.75, 6.87, 6.98, 7.27; CMR (CDCl^ 5L18, 
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52.4^, 67.03. 107.81, 114.56, 119.00, 133.25, 135.77, 164.07, 155.70. 
PREPARATION 3 3-Fluon>-4-morpholin3Aph6nyli8oqraiiate (XIV) 

A mixture of 3-Fluoro-4-moxplioIinylaiii]ine (PREPARATION 1, 12.01 g, 6L21 
mmol) in methylene chloride (1(X> ml) is added to a mixture of phosgene (1.93 M in 
5 toluene, 63.4 ml, 122.4 mmol, 2.00 eq) in p-chlorotoluene (60 ml) ow 15 min, a 
while maintaining the temperature from about -12 to 3^ The material is rinsed in 
with methylene chloride (30 ml), the mixture is then wanned to 130^ under 
atmospheric pressure with concomitant distillation of methylene chloride, phosgene, 
toluene and hydrogen diloride gas into a caustic scrubber. Ihe mixture is cooled to 

10 25^ and filtered. The precipitate is washed with methj^e chloride (3 x 15 ml). 
The filtrate is concentrated under reduced pressure. Heptane (200 ml) is added to 
the concentrated filtrate and the resultant sluny cooled to -32^« The product is 
collected hy filtration with reduced pressure, washed with heptane cooled to -30^, 
and dried in a nitrogen stream to give the title compound, HPLC (stationary phase 

15 is 4.6 X 260 mm zorbax RX C-8 column; mobila phase is acetonitrile (650 ml), 

trietfaylamine (1.85 ml) and acetic add (1.30 ml) and water of sufiBdent amount to 
make 1,000 ml; flow rate a 8.0 mlAnin; UV detection at 254 nm) BT » 1.08 min. 
Upon derivatizing as N-carix>metfaa8y'^fluoro-4-mcirphdIin3^^ by dissolving in 
methanol; NMR iCDCL^ 3.05, 3.86 and 6.78-6.89 8; CMR (CDCSg) 50.90, 66.89, 

20 113.11, 119.15, 120.88, 124.67, 127.65, 138.06 and 156.40 8; MS (ED, m/z (relative 
intensily) 222 (37) and 164 (100). 

EXAMPLE 1 (S)-l-Amino-3-chlQro-2-propanQl hydrochloride (V) 

(S)-Epichlordhydrin (m, 44.978 g, 486.1 mmol, 98.9% enantiomeric excess, 
^.3 chemical % purity) is added to a mixture of benzaldehyde d, 50.0 ml, 492 mmol, 

25 L012 eq), ethanol (163 ml) and aqueous ammonia (II, 29.8 wt9S^ 50 ml, 787.4 mmol, 
L62 eq) at 18^ over 10 min ifvith an exolherm to 22^. The reaction mixture is 
I>ermitted to ezotherm to 34^ over 1.6 hrs, warmed to 42^, stixred at 2(^25^ iat 20.5 
hrs, then warmed to 74"^ and immediately allowed to cooL The mixture is 
concentrated under reduced pressure to give (S)*l*benzalimino-3-chloro-2-propanol 

30 (IVA). Water (382 ml) and hydrochloric add (37.7 wt 76.2 ml, 938 mmol, L93 eq) 
is added to the concentrate and the mixture stirred at 20-25^ for 2 hrs. Toluene 
. (150 ml) is added and the phases are separated. The organic phase is washed with 
water (15 ml) and the combined aqueous washed with toluene (2 X 160 ml), back 
extracting each oxganic ezbract wifh water (15 ml). The combined aqueous extracts 

35 are concentrated under reduced pressure. Ethanol (200 ml) is added to the 

concentrate and the mixture concentrated under reduced pressure. Etfaand (300 ml) 
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. is added to the concentrate and the mixture wanned to reflux. Tlie mixture is 
cooled to «30* and the precipitate collected by filtration with reduced pressure, 
washed with -30^ ethanol (2 x 60 ml) and dried in a nitrogen stream to give a white 
soUd, mp = 132-141^ NMR (CD3OD) 2.96, 3.21, 3.57-3.64 and 4.03-4.09 8; OMR 
5 (CD3OD) 43.52, 46.91 and 68.72 8; MS (CI, NH3), M/Z (relative intensity) 129 (24), 
127 (69), 112 (61), 110 (100); [a]% » -22 (c » LOO, HjO). 
EXAMPLE 2 (S)-l-Acetamido-2-hydroa7-3-chloropropane (VmA) 

TVieth^^amine (10.5ml, 75.3 mmol, Lll eq) is added to a sluny (tf (S)-l- 
amino-3-chlaro-2-propanol hydrochloride (V, EXAMPLE 1, 9,938 g, 68.059 mmol) in 

10 THF (80 nd) at -40^ and the mixture starred for 5 min at -40^ Acetic anhydride 
(6.78 ml, 71.86 mmd, L056 eq) is then added at -40^ and the mixture allowed to 
warm to 20-25^ over L5 hrs. The precipitate is removed by filtration with reduced 
pressure and washed with IHP. The filtrate is treated with magnesol (5.69 g), 
which is removed by filtratira with reduced pressure and washed with THF <2 x 60 

16 * ml). The filtrate is then conoentrated under reduced pressure. The concentrate is 
purified by flash chromatography (silica gel; eluting with a gradient of 75-100% 
ethjd acetate/c^dohexane) to give the title compound, NMR (CDCI^ 2.03, 3.82; 3.60- 
3.57, 3.65, 3.91-4.13, 5.01 and 7.09 S; OMR (0003) 23.00, 43.31, 46.52, 70.66 and 
172.40 8; MS (CI, NHg), M/Z (relative intensity), 171 (41.6), 169 (100), 154 (22.4), 

20 152 (48.1); [apj, « .7.44 (c » LOO, H2O). 

EXAMPLE 3 (±)-l-Ae6tamido-2-aceto3Qr-3-chloropropane (VmC) 

Acetic anhydride (13 ml) is added to a thin slurry of (±)-l-amino-3-chloro-2- 
propand hydrochloride ((±)-V, EXAMPLE S, 5.0110 g; 34.317 mmd) in pyridine (20 
ml) wkdle Tnaint^ining the temperature in the range of 20 ^ 50^. The mixture is 

25 stirred at 20-25^ for 18 hours, then water (14 ml) is added with an exotherm to 65^ 
The mixture is concentrated xsnd&r reduced pressure and water (50 ml) is added. 
Hie pH is a4justed to 0.89 with hydrochloric add (37.7%^ L467 g, 15.17 mmol, 0.442 
eq) at 0^ The mixture is extracted with methylene ddoride (4 x SO ml), the extracts 
* dried over sodium sulfate and concentrated under reduced pressure. Ethyl acetate 

30 (20 ml) and heptane (20 ml) are added, the mixture seeded, then heptane (40 ml) is 
added to the resultant slurry. The precipitate is collected by filtration with reduced 
pressure, washed with heptane and dried to give a the title compound, mp s 68.0- 
69.5^ TLC (silica gel; eth^d acetate, iodine char) Rf s 0.39 (one spot); NMR 2.00, 
2.21. 3.62, 3.62, 3.70, 6.10 and 6.33 8; CMR 20.93, 23.10, 40.47, 43.53, 7L95, 170.45 

35 and 170.71 S; MS (CI, NH^ m/z (relative intensity) 213 (36), 211 (100), 196 (18) and 
194(63). 
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EXAMPLE 4 (S)-l-PhthalimidoMdon>-2*propanol (SHIVC) 

(S)-epichlord)ydriii (m, 98.9% enantiomericaUy puxe» 99.3 chemical % purity, 
4.9605 ft 63.61 mmol) is added to a aluny of potasnum phthaUmide (VI, 5.031 g, 
27.161 mmol, 0.507 eq) azid phthalimide (VI, 1L836 g, 80.45 mmol, L5006 eq) in 
5 DMP (32 ml) and the mixture stirred at 60^ for 4.5 hrs. The mirture is added to 
methylene chloride (50 ml) aild water (50 ml) added. The solids are removed by 
filtration with reduced pressure and washed with methj^ene chloride (20 ml). Hi 
phases are separated in the filtrate and the aqueous washed with methylen 
chloride (60 ml). Hie combined organics were washed with water (60 ml) and th 

10 aqueous backestraceted ^mth methylene chloride (50 ml) after adding water (25 ml). 
The combined organics are dried over soditun sulfate and saturated with hydrogen 
diloride gas at 6^. Water (100ml) is added and the phases separated. The aqueous 
. phase is washed with methylene chloride (2 x 60 ml) and the cosobined organic 
phases are dried over sodium sulfate. The organic phase is concentrated under 

15 reduced pressure and toluene added (77 ml). The mixture is concentrated under 
reduced pressure to 31 g net weig}it and toluene (50 ml) and heptane (75 ml) added. 
Hie solids are filtered off and washed with toluene/heptane (1/1, 20 nil)* The filtrate 
is concentrated imder reduced pressure to 17 g net weight, heptane (100 ml) added 
and the mixture concentrated under reduced pressure to 15 g net wdi^t. H^tan 

20 (100 ml) and methylene diloride (100 ml) is added and the mixture concentrated 
under reduced pressure to 130 g net weight. The solids are filtered off and washed 
with heptane^ethiylene chloride (2/1, 3 x 16 ml). Hie filtrate is concentrated under 
reduced pressure to 11 gnet weight and toluene (90 ml) then heptane (400 ml) 
added. The resultant slurxy is then cooled to -20^ and the product collected by 

26 filtration with reduced pressure, washed with heptane and dried to give a crud 

solid. Flash chromatography of the crude solid (silica gel; eluting with a gradient of 
* 1&45% ethyl acetate/Spydohexane) gives the titie compound as an ana^cal sampl , 
NMR 3.11, 3.62, 3.68, 8.87. 3.95, 4.14-4.20, 7.70-7.76 and 7.82-7.88 8; CMR 4L61, 
47.27, 69.68, 123.53, 13L83, 134.26 and 168.65 8; MS (CI, NHg), M/Z (relative 

30 intensity) 259 (L4), 267 (17), 242 (0.11), 240 (0.31), 221 (100); [af^jy » -33 (C » 
0.712, CHCI3). NMR of the mosher ester derivative showed the product to have an 
enantiomeric purity of 96.2% upon comparison to the NMR of the mosher ester of 
theracemate. 

EXAMPLE 5 (±)-l-Aniino-3-chIoro-2-propanol hydrochloride dXV) 

35 A slurry of (±)-l-phthalimido-3-chloro-2-propanol (IVC, 40.018 g, 166.98 

mmdl) in l^drodiloric acid (37.5 wt 9^ 79 mU 968 mmol, 6.80 eq) and water (82 ml) 
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is stirred at 109^ for 5 hrs. The mixture is cooled to 22^ and the precipitate is 
removed by filtration with reduced pressure and washed with water (40 ml). The 
filtrate is concentrated under reduced pressure to 26 g net weight and ethanol (100 
ml) added. The mixture is warmed to 75^ to give a solution then cooled to -12^ and 
5 the resultant precipitate collected by filtration with reduced pressure, washed with 
ethanol cooled to -12^ and dried to give the title compound, mp a 101-104^; NMR 
(CD3OD) 2.96, 3.21, 3.57-3.64 and 4.03-4.09 6; CMR (CD3OD) 43.54, 46.95 and 
68.71 6; MS (CI, NH3), M/Z (reUtive intensity) 129 (12), 127 (39), 112 (56), 110 
(100). 

10 EXAMPLE 6 (S)-N<;arbo(r-acetamido-3"-ddorc>-2'-propaxy>3-fluor^ 

morpholinylaniline ((S>-XV) 
Acetgd chloride (0.3297 g, 4.20 mxnol, L019 eq) is added to a duny of (S)-l- 
Amino-3-chloro-2-propanol hydrochloride (V, EXAMPLE 1, 0.6020 g, 4.12 mmol) and 
triethylamine (L26 ml, 9.04 mmol, 2.19 eq) in acetonitrile (70 ml) at - 40^. 

16 The mixture is then warmed to 3-6^, stirred several hours, warmed to 22^ ^ vA 

3-fluoro-4-morpholinylphenyIisocyanate CXIV, PREPARATION 3, L0152 g; 4.568 
mmol, L108 eq) added. The mixture is warmed to 64'', stiired 10 min, tfarat 
concentrated under reduced pressure to about 25 mL 3-Fluoro-4- 
morpholinylphenyliso<^yanate (XIV, 0.0907 g, 0.408 mmd, 0.09887 eq) is then added 

20 . and the mixture stirred at OS"" for 17 hrs. Pentanol (L34 ml, 12.33 mmd, 2.99 eq) is 
added and the mixture stirred at 65^ for 1.7 hrs. Water (5 ml) is added and the 
mixture cooled to -4^ Water (38 ml) and heptane (30 ml) were added and the 
mixture warmed to 15® and stirred 1 hr. The resulting precipitate is collected by 
filtration under reduced pressureand washed with heptane and water and dried to 

25 give a solid. The filtrate is concentrated under reduced pressure to 50 ml total 
volume and the precipitate collected by filtration under reduced pressure, washed 
with water (10 ml) and heptane (10 ml) and dried to give a brown solid. A portion of 
the first solids (0.9404 g) and the second solids (0.4018 g) is dissolved in acetonitrile 
(15 ml) at 76^ then cooled to -10^ and the precipitate collected by filtration under 

30 reduced pressure, washed with acetonitrile cooled to -10^ and dried to give iix title 
con^und, HPLC (stationary phase is 4.6 x 250 mm zorbax RX OS column; md>fle 
phase is acetonitrile (650 ml), triethylamine (L85 ml) and acetic add (L30 ml) and 
water of suffid nt amoimt to make 1,000 ml; flow rate » 3.0 wil/min* uy detection at 
• 254 nm) ^ 92.3 area %). 

35 EXAMPLE 7 (S)*N<<:arbo(r-acetanudo^*cUoro-2'-pit)po]7>^fluozo-4- 

morpholinjdaniline ((S)-XV) 
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A mixture of (S>l-aoetaiiiido-3-cliloro-2>propanol (VmA, E3CAMPLE 2, 1.024 
g, 6.754 xamxA, LOO eq) and 3-fluoiro-4-moipholin9dplieiqrli80cgrnate (XIV, 
PREPABAHON S. L6756 g, 7.639 nunol. L12 eq) in aoetonitrile (25 ml) is stirred at 
60* for 46 hrs. The resultant sluny is coded to -13*. the precipitate collected by 
5 ' filtration with reduced pressure, washed with aoetonitrile cooled to -13*0 (20 ml) 
and dried to give the title compound, NMR (DMSO-D6) L83, 2.93, 3.2^.5, 3.73, 3.78, 
3.88, 4.99, &97, 7.20, 7.36, &07 and 9.80 8; CMR (DlilSO-D6) 22.42, 39.6, 44.71, 
50.77. 66.15, 71.81, 106.49, 114.23, 119.21, 134.18, 134.59, 152.57, 164.65 and 169.67 
8; MS (a, NHg), M/Z (relative intensity) 376 (27.0), 374 (85.9), 339 (12.2), 338 (80.8) 

10 and 223 (17.2); (oPd = -4.08 (C > 0.930. IMF). 

EXAMPLE 8 (S>N4[3-Fltion^4-morpha]3n];l)phen34>2HnD0-6^ 
oocazoUdinsdlmethsdJaeetamide ((S)-X) 
A sohitian of sodium t-butoadde (0.0864 ft 0.889 mnud, 1.05 eq) in etiianol 
(0.60 ml) is added to a sluny of (S>N-e8]i)o(r-aeetamido-3'Hililon>-2^-propaa7)-3- 

15 fluoro-4-m(»i^iolin9Aani]ine ((SXXV), EXAMPLE 7, 0.3176 g, 0.850 mmol) in ethanol 
(4.6mD at 65* and is rinced in with ethand (0.50 ml). Hie mixture is stirred 28 min 
and coded to 0*. (3itrie add mondiydrate (0.1943 g, 0.925 mmol, L09 eq) is added 
and the resulting slurry concentrated under reduced pressure to L30 g net weight. 
* WaterdO ml) and metfajiene chloride (10 ml) is added, the phases separated and 

20 the squeous phase washed with methylene diloride (2 z 10 ml). The comUned 
organic phases are dried over sodium sulfate and concentrated under reduced 
pressure to a sdid. Hie solid is dissdved in ethji acetate (8.4 nd) at 70*, solution 
coded to 50*, seeded, flutiier coded to -SS*, the prec^tate ooOeeted by filtration 
with zednoed pressure, washed with etfa^ acetate previondy coded to -30* and dried 

25 to give tiie title compound, HFLC (100.7 wt^ 99.9 area ^ NMR (CDG1^Z04, 3.04, 
3.65, 3.77, 3.86^ 4.02, 4.74^82, 6.80, 6.91, 7.06 and 7.42 3; (MR (GDCag) 22.99, 
4L88, 47.64, 50.96, 66.94, 72.08, 107.55, 113.98, 118.83, 132.93, 136.65, 154.65, 
155.44 and 171.40 8; MS (ED. WZ (relative intensify) 337 (16L9), 293 (74.4), 234 
(37.5), 209 (100); laf^j^ « -15.8 (C = 0.903, ethanol). 

30 EXAMPLE 9 (S>N-a3-Fluoro-4-(4-motpholinyl)phei^}-2-on>-5- 

ozazolidinjdlmeth^laoetaniide (IV) 
Following tiie general procedure of EXAMPLE 8 and making mcm-critical 
variations the title compound is d>tained, NMR 2.02, 3.04, 3.66, ^77, 3.86^ 4.02, 
4.74-4.82, 6.74, 6.91, 7.06 and 7.42 Sk CMR 23.02, 41.89. 47.65. 50.97, 66.87, 72.06, 

36 107.48, 114.01. 118.76, 132.86, 136.48, 164.62, 165.38 and 171.34 5; MS (CI, N^, 
WZ (relative intensity) 338 (100), 294 (86,8); laf^jy « -15.2 (C « 0.783, ethand). 
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E3CAMPLE 10 (±)*N-(2-Hydroxy-3^:faloro)acetainide (VmA) 

To a abxny of (±>l*Amino-3-chlon>'2-propan<d hydrochloride (V, EXAMPLE 6, 
47.71 g, 3^74 znmol) in THF (381 ml) at -40« is added triethylamine (36.496 g, 
360.67 mmol» 1.104 eq) followed hy acetic anhydride (35.007 g, 342.90 mxnol, L049 
5 eq) while maintaining the temperature at <*30^ The mixture is stirred 15 min at - 
30% then aUowed to warm to 20** over 1 hr. The mixture is stirred at 20-25^ for 3 
hours, then the precipitate is removed by vacuum filtration through a medium Mt 
and washed with THF (175 ml). The filtrate is concentrated under reduced pressure 
to and toluene (195 ml) added. Hie mixture is concentrated undw reduced pressure 

10 to and toluene (250 ml) is added. The mixture is concentrated under reduced 
• pressure and toluene (250 ml), methanol (40 ml) and etfaj^ acetate (10 ml) added. 
• The mixture is cooled to -20^, seeded, heptane (200 nd) added at -30% the mixture 
cooled to -33^ and the precipitate collected hy vacuum filtration, washed with 
heptane (100 ml) and dried. This solid (44818 gi is dissolved in toluene (250 ml) and 

15 methanol (120 ml) and concentrated under reduced pressure. Ibe mixture is cooled 
to -30% seeded and heptane (180 nd) is added the precipitate collected by vacuum 
filtration at -30^, washed with heptane (100 ml) and dried to give a solid, mp a 50.1- 
52.3''; TLC (silica gel; methanolAneths^ene chloride (5/95), iodine char) Rf s 0.23 
(single more polar spot identified as 1.1 wt% triethjAammonium acetate by NMR); 

20 NMR (CDGI3) 2.03, 3.33, 3.54, 3.95, 4.73 and 6.93 3; CMR (CDa^) 23.01, 43.32, 
46.48, 70.72 and 172.37 8; MS (CI, NHg) m/z (relative intensity) 154 (34), 152 (100). 
EXAMPLE 11 (±><]aycidylac6tamide (VmB) 

To a solution of (±) l-acetamido-3-diloro-2-propanol (V, EXAMPLE 10, 10.344 
g, 68.24 mmol) in tetrahydrofuran (21 ml) at -40^ Is added a solution of potassium t- 

25 ' butflcdde in THF (10 M, 65 ml, 65 mmol, 0.95 eq). The mixture was warmed to -20'' 
and stirred for 15 min then cooled .to -37^ and silica gel (18.5 g) is added. Hie solids 
are removed by vacuum filtration and washed with ethyl acetate (1,000 ml). Th 
filtrate is concentrated and the precipitate removed by vacuum filtration* The 
filtatte is concentrated and heptane (50 ml) is added. Hie mixture is seeded, 

30 sonicated, and the precipitate collected byrvacuum filtration, washed with heptan 
snd dried in a nitn>gen stream to give the title conqKmnd, mp s 34.6-37.3'*; TLC 
(silica gel; meHianolAnethj^ene chloride (5^), iodine char) Rf » 0.24; NMR 2.01, 
2.59, 2.80, 3.10^.13, 3.24-3.29, 3.7-3.9, 6.19 8; CMR 23.07, 40.67, 45.19, 50.61 and 
170.54 & 

35 EXAMPLE 12 (±)-N-a3-(3-FIuoro-4-morpholinylphenyl)-2H»K>-5- 

ozazolidinjdlmethj^lacetamide (X) 
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To a solution of (±)-^ycid]^cetamid6 (VinB» EXAMPLE 11, 0.1571 g, L365 
mmoD in THF ( 1.63 ml) at -78^ is added N-carbomethoiQr-3-fluom^ 
moTpbolinylaniline (DC, PREPARATION 2, 0.4358 g, L71 mmol, 1.26 eq) and lithium 
t-butoxide (0.1267 g, L583 mmol, L16 eq). Hie reaction mixture is then stirred at 0 
5 to IV for 17.5 hrs at which point HPLC showes an 80% yidd of (±)-N-[[3K3-fluoto-4- 
morpholinylphen]4)-2-oxo*5-ozazolidinyl]metlQrl]acetamid6 (retention time s 0.97 
min; method B; Stationaiy phase: 4.6 X 250 mm Zorbax RX C-8 column; mobile 
phase: 650 ml acetonitrile, 1.85 ml triethj^amine, 1.30 ml acetic add, water 
sufiBdent to make 1000 ml; flow rate: 3.0 ml/min; UV detection at 254 nm). The 
10 title compound is isolated by means known to those skilled in the art 
EXAMPLE 13 (S)-N-[[3-<3-nuoro-4-morpholinylphen3^)-2-o»>-5- 
ozazolidinjdjmetbyllaoetamide (X) 
. . Step A: (S)-N-(2-Ifyd]xny-3<hloro)ac6tam^ 

Following the general procedure of EXAMPLE 10 and making non-critical 
15 variations but starting with (S)-l-amino-S«-diloro-2-propandl hydrochloride (V, 
EXAMPLE 1), <he title compound is obtained. 
Step B: (SXa^yddylacetamide (VIDB) 

Following the general procedure of EXAMPLE 11 and making non-critical 
variations but starting with (S)-N-(2-HydroaQr-3-diloro)acetamide (VniA, Step A), 
20 the tide compound is obtained. 

Step C: (S>N*fl[3-(3-FluQro-4-moiphoIins4phenyl)-2-oaco-5- 

Qsazolidiii3^]methyl]acetamide QQ 
Following the general procedure off EXAMPLE 12 and mairfiig r n<m-cri1ical 
variations but starting with (S)-Glycidylaoetamide (^miB, Step B), Ihe title 
25 compound is obtained. 

EXAMPLE 14 (S)-l-Acetamido-2-acetoaQr-3-chIoiopropane (VmC) 

Following the general procedure of EXAMPLE 3 and TnalriTig non-critical 
variations but starting with (S)-l-Amino-3-diIoro>2-propanol hydrochloride (V. 
EXAMPLE IX the title compound is obtained. 
30 EXAMPLE 15 (S)-l-Amino-3-chIoro-2-propanol hydrochloride (SXV) 

Following the general procedure of EXAMPLE 5 and making non-critical 
variations but using (S)-l-phthaliiiudo-3<faloro-2*propanol (SXIVC, EXAMPLE 4) 
th title compound is obtained. 



21 



60961^ CNl 



r 



G 



10 



16 



35 



CHARTA 



(D 



NHa 



(ID 



20 



X2-CH2-C**H-CH2-0*- 



cns) 



25 



30 



X2-CH2-C*H(OH).CH2-NH3* 



OVA) 



(V) 



-0*-C%C*»H-CH2-N»CH-Xo 



(IVB) 



•22- 



c 



phthalimide 



(VD 



X2-CH2-C 'H-CHa-O' 



J 




Xg-CHg-C^COHKHa — \ 

O 



X2-GH2^*H(OH)>GI%-MH3^ 




an) 



(IVC) 



(V) 



(IVD) 



•23- 



c 



X2-CH2-C*H(OH).CH2.NH. 



3 



(V) 



Xa.<2B^^*H(0H).C%.NH-00-% 



(vniA) 



-0*<JH2-C**H.CH2.NH^% 



(vheb) 



i^-c%c*H(aca%>cH2.NH-oo.% 



(vmc) - 



-24- 



6096J^CN1 



c 



c 



Rj^-NH-COO-CHg-Xj 



(DO 



10 



X2-CH2-C*H(OH)-CH2-NH.CO-% 



(VmA) 



or 



15 



-0*-CH2<5'*H.CH2-NH-CO-% 



(VmB) 



or 



20 



X^-CH2-C*H(0<X)-%)-CH2-NH-CO-% 



(vmo 



B^-RING-CH2-NH-GO>% 



(X) 



•25- 



e096Jf CNl C (2 



Ro^-NH-CO-O-Xi 



(DO 



10 



15 



Xa-CHg-C-HCOH)^ — 




or 



(IVC?) 



20 



25 



30 



O 

\\ 



-0*-CH2-C*«H^--N^ 



// 
O 




o 

-\\ 



Roxa-RING-CHg— 



// 




OVD) 



-RING-CB2-NH-00-% 



GO 



•26' 



6096.NCN1 



c 



r 



CHARTF 



X2-CH2-C H(OH)-CH2-NsCH-Xo 



(IVA) 



or 



-0*-CH2-C**H-CH2-N.^-Xo 



(IVB) 



R^-NH-CX>0-GH2-Xi 



(DO 



Rq^-RING-CHj-N^GH-Xo 



R^-RING-CHg-NHa 



am) 



asm 



R^jj^-RING-CHg-NH-CO-Ri^ 



(X) 



.27- 



c 



X2-CH2^*H(OHK!H2-NH. 



3 



(V) 



(DO 



(Xm) 



■WNG-CH2-NH-CO.% 



00 



•28- 



+ 

X2-CH2-C*H(OHH3H2.NH.CO-% (vniA) 

Ro»»-NH.CO<M3*H[-CH2.X2][-CHa-NH.CO.%l qcV) 

R«a-WNGM2^.NH-C0.% qq 



-29. 



6096^ GNl 



GOV) 



10 



16 



20 



Xg-CHg^-HCOKO-CHg — I 




(JVC) 







o 

\\ 








Ro«-NH-oc>o<rHt^.)yi^— r/J^ 


D 


(XVD 


26 . 




II 

o 







30 



O 



// 
O 




(XD 



35 



-30- 



60961^ CNl 



RING means 



-A 



10 



•31- 



